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ABSTRACT 

This repor t  p resents  t h e  r e s u l t s  of t e s t s  performed on t h r e e  specimens of 
Re l i e f  Valve 75M12944 FRV-1. .The following t e s t s  were performed: 

1. Receiving Inspect ion I 

2. Proof Pressure 
3. Funct ional  

The t e s t  specimen d i d  not meet t h e  requirements of  t h e  Kennedy Space Center 
dur ing  t h e  i n i t i a l  func t iona l  t e s t .  
w i t h i n  t h e  s p e c i f i e d  t o l e r a n c e s  and severe leakage occurred a t  t h e  valve s e a t .  
Test ing was discontinued a f t e r  the i n i t i a l  f u n c t i o n a l  t e s t .  

The cracking and r e sea t  pressures  were not  

. 
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Relief Valve, 1-by 2-Inch, 9% P i g  

7 m 2 9 W ,  FHV-1 



CHECK SHEET 

FOR 

m L E F  VALVE, 1- BY 2- INCHY 9 5 0 - P S I G  

MANUFACTURER: Anderson-Greenwood C o  . 
MANUFACTURER'S PART NUMBER: SlS88-6 (Spec ia l )  

T E S T I N G  AGENCY: 
AUTHORIZING AGENCY: NASA KSC 

NASA DRAWING NUMBER: 75M1294.4 FRV-1 
Chrysler Corporation Space Division, New Orleans, Louisiana 

I. FUNCTIONAL REQUIREMENTS 

A. OPERATING MEDIUM: Liquid n i t rogen ,  gaseous n i t rogen  
B . CRACKING PFESSURF:: 1050 ps ig  
C. LEAKAGE: 10 bubbles per  minute 
D. PROOF PRI3SSUFE: 1575 ps ig  

11. CONSTRUCTION 

A. BODY MATEFUAL: 
B. SEAT MATERIAL: 
C . CONNECTIONS : 

1. I n l e t  
2. Outlet  

111. ENVIRONMENTAL REQUImNTS 

316 s t a i n l e s s  s t e e l  
Teflon 

600 pound ASA f lange  
150 pound ASA f lange  

A. HIGH TEMPERATURE: 125 OF 

I V .  LOCATION AND U S E  

The r e l i e f  valve i s  used t o  provide overpressur iza t ion  p ro tec t ion  f o r  t h e  
LOX and GOX d r a i n  l i n e  i n  t h e  space-craft  support  system on Launch Complex 
34. 

v i  
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SECTION I 

I “TRODU C T I O N  

1.1 

1.2 

1.2.1 

1.3 

1.3.1 

SCOPE 

This r e p o r t  presents  t h e  r e s u l t s  of tes ts  t h a t  were performed 
t o  determine i f  Relief Valve 75Ml2944 FRV-1 meets t h e  ope ra t iona l  
requirements f o r  John F. Kennedy Space Center. 
t e s t  r e s u l t s  i s  presented on page v i i .  

A s u m a r y  of t h e  

ITEM DESCRIPTION 

The re l ie f  valve i s  used t o  provide ove rp res su r i za t ion  p r o t e c t i o n  
f o r  t h e  LOX and GOX d r a i n  l i n e  i n  t h e  spacec ra f t  support system 
on Launch Complex 34. The vendor i s  Anderson-Greenwood Co. The 
valve connections a r e  a 1-inch, 600-pound S A ,  ra ised-face f l ange  
i n l e t ,  and a 2-inch, 150-pound A S A ,  raised-face f l ange  o u t l e t .  

AF’PLI CABLE DOCUMENTS 

The following documents con ta in  t h e  t e s t  requirements f o r  r e l i e f  
valve 75M12944 FRV-1. 

a. KSCSTD-l64(D), Standard Environmental Test Methods 
f o r  Ground Support Equipment I n s t a l l a t i o n s  a t  Cape 
Kennedy 

b. Drawing 75M1294.4 LRV-1, Valve, Relief 

c.  Cleanliness Standard, MSFCSTD-164 

d. Test Plan CCSD-FO-1101-1F 

e .  Test Procedure TF-FE-CCSD-FO-1101-2F 

1-1 



SECTION I1 

P a r t  Number SlSSS-6 

S e r i a l  Number 26678 

I n l e t  Connection 600-po~nd ASA flange 

Out l e t  Connect ion 150-pound ASA flange .. 

RECEIVING INSPECTION 

2.1 

2.2 

2 -3  

2: 4 

TEST REQUIRENEXTS 

The t e s t  specimen s h a l l  be v isua l ly  and dimensionally inspected 
f o r  conformance t o  applicable specif icat ions pr ior  t o  t e s t i n g .  

TEST PROmDURE 

Each t e s t  specimen w a s  inspected f o r  compliance with NASA drawing 
75Ml294.4 FRV-1 and t h e  applicable vendor drawing t o  t h e  extent 
possible without disassembly of t h e  t e s t  specimen. 
men was a lso  inspected f o r  poor workmanship and manufacturing 
defects .  

Each speci- 

TEST RESULTS 

The t e s t  specimen was i n  compliance with NASA drawing 75M1294.4 
FRV-1 and t h e  applicable vendor drawing. 
of poor workmanship o r  manufacturing defects .  

There was no evidence 

TEST DATA 

Receiving inspection data  a r e  presented i n  t a b l e  2-1. 

Table 2-1. Receiving Inspection Data 

2-1 



SECTION I11 

PROOF PRESSURE TEST 

3 

3.1.1 

3.1.2 

3.1.3 

3 - 2  

3.2.1 

3.2.2 

3.2.3 

3.2.4 

3.2.5 

3.2.6 

3.2.7 

3.3 

3.3.1 

3.3.2 

3.2.3 

3 -4  

TEST REQUIREMENTS 

The t e s t  specimen i n l e t  s h a l l  be subjected t o  a pressure of 
1575 p s i g  GN2 f o r  f i v e  minutes. 

The t e s t  specimen o u t l e t  s h a l l  be subjected t o  a pressure of 
400 p s i g  GN2 f o r  f i v e  minutes. 

The t e s t  specimen s h a l l  be examined f o r  d i s t o r t i o n .  

TEST PROCEDURE 

The specimen w a s  i n s t a l l e d  as shown i n  f i g u r e s  3-1 (view A )  and 
3-2 us ing  t h e  equipment l i s t e d  i n  t a b l e  3-1. 

Hand valve 4 was opened and r e g u l a t o r  7 was ad jus t ed  t o  slowly 
p res su r i ze  t h e  specimen t o  1575 p s i g  as ind ica t ed  on gage 9. 
This p re s su re  w a s  maintained f o r  f i v e  minutes. 

Hand valve 4 was closed and t h e  pressure on t h e  specimen w a s  
vented . 
The specimen was i n s t a l l e d  as shown i n  f i g u r e  3-1 (view B ) .  

Hand valve 4 was opened and r e g u l a t o r  7 was ad jus t ed  t o  slowly 
p res su r i ze  t h e  t e s t  specimen t o  400 psig.  
maintained for f i v e  minutes. 

This pressure w a s  

Hand valve 4 was closed and t h e  t e s t  specimen was vented. 

The t e s t  specimen was removed from t h e  se tup  and was examined 
f o r  d i s t o r t i o n .  

TEST RESULTS 

The t e s t  specimen i n l e t  w a s  subjected t o  1575 ps ig  GN2 f o r  f ive 
minutes. 

The t e s t  specimen o u t l e t  was subjected t o  400 ps ig  GN2 f o r  f ive  
minutes. 

No d i s t o r t i o n  of t h e  t e s t  specimen occurred. 

TEST DATA 

Proof pressure t e s t  d a t a  a r e  presented i n  t a b l e  3-2. 

3 -1 



- 
[t em 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

- 

In l e t :  1575 

Outlet: 400 

Table 3-1. Proof Pressure Test Equipment L i s t  

None 

None 

It em 

Test Specimen 

GN2 Source 

Pressure Gage 

Hand Valve 

F i l t e r  

Pressure Gage 

Pressure Regulato 

Pressure Regulato 

Pressure Gage 

Manufacturer 

Anderson-Greenwoo 
co . 

Ash cro f t 

Robbins 

Bendix 

Ashcroft 

Tescom 

Grove 

Heise 

Model/ 
‘art No. 

8lS88-6 
1 Special  

N A  

NA 

1730 150 

NA 

26-1003 

IM-408- 
N3  
N A  

S e r i a l  
No. 

26678 

B.T. 
!00617-F 

NA 

60 

!006 17 -K 

1003 

R67028 

200617- 

Table 3-2. Proof Pressure Test Data 

I Distortion I Pressure (psig)  I 

3 -2 

Remarks 

3 500-psig 

0 t o  5000-psi 
0.5gFS 
Cal date  
3-27-67 

0 t o  5000-psi 
0.5% FS 
Cal date  
3 -27 -67 

0 t o  3500-psi 
0.1% FS 
Cal date  
3 -27 -67 
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Figure 3-2. Proof Pressure Test Setup 
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SECTION IV 

4.1 

The t e s t  s p e c h e n  s h a l l  be  inspected f o r  i n t e r n a l  leakage a t  
950 ps ig  for 5 r h u t e s .  The maxinun allowable leakage s h a l l  be 
13 b-~bh lec  per -:-.,+ 

l.uIIu Le.  

4.1.1 

4.1.2 The cracking and r e s e a t i n g  pressures  o f  t h e  t e s t  specimen s h a l l  
be deterniped using GPJ2 a t  -320°F as 5he t e s t  medium. 

4.2 

4.2.1 

TEST PROCXDURE 

The specimen was i n s t a l l e d  as shown i n  f i g u r e s  4-1 and 4-2 us ing  
t h e  t e s t  equipment l i s t e d  i n  t a b l e  4-1 except LN2 w a s  not placed 
i n  heat exchanger 10. 

4.2.2 

4.2.3 

Hand ;-al-.rCs ‘4 and 11 were cpencd and hand valve 1 5  w a s  c losed.  
Regulator 7 was adJusted t o  slo7,.JTy p res su r i ze  t h e  specimen i n l e t  
t o  ?5r pslg as i r d i c a t e d  on gage 8. 

This prr,ssure ;./as naintained f G r  f i v e  minutes and t h e  specimen 
w a s  checked fsr i n t e r n a l  leakage by monitoring water con ta ine r  
16.  

4.2.4 The specimen was 5-ented by c los ing  hand valves 9 and 11 and 
opening hand ;valve 1 5 .  

Heat exck,anger 10 w a s  f i l l e d  w i t h  LN2 and water r e s e r v o i r  16 
was removed. 

4.2.5 

4.2.6 

4.2.7 

Hand valvi. 1 5  was closed and h a r d  valves  3 and 11 were opened. 

Regulator 7 was ad jus t ed  t o  p re s su r i ze  t h e  specimen i n l e t  t o  
950 p s j z  a5 indicated on gage 12. 

4.2.8 

4.2.9 

Hand 1-37 ; I ’  15 Ijas cracked t o  allow GN2 t o  f l o w  through t h e  system. 

When t 
hand i. - #  15 bdas closed. 

-pcratLri  gage 14 i nd ica t ed  t h e  presence o f  GN2 a t  -32O0F 

Specimen i n l e t  pressure w a s  increased by ad,justing r e g u l a t o r  ’7 
u n t i l  cracking occurred. Cracking pressure was recorded. 

L.2.10 

4.2.11 The specimen i n l e t  pressure was decreased by a d j u s t i n g  r e g u l a t o r  
’7 u n t i l  reseat ing occurred. Reseat pressure was recorded. 

The prc \t>dure described i n  paragraphs 4.2.10 and 4.2.11 w a s  
perforr:d a &  -an;, t i n c s  a s  necec:ay.- t o  ob ta in  cons i s t en t  d a t a .  

4.2.12 

4.2.13 



4.3 

4.3.1 

4.3.2 

4.3.3 

4.3.4 

4.3 5 

4.3.6 

4.3.7 

4.3.8 

4.3.10 

4.3.11 

4.3.12 

TEST RESULTS 

The specimen inlet was slowly pressurized with GN2 at room 
ambient temperature to 950 psig. 
for five minutes and the test specimen was checked for internal 
leakage. No leakage occurred. 

This pressure was maintained 

The specimen was pressurized with GNz at -320OF. 
was slowly increased until cracking occurred. 
which the specimen cracked was below the specified cracking 
pressure of 1050 psig. 

This pressure 
The pressure at 

The specimen inlet pressure was decreased until reseating occurred. 
Reseating occurred but with severe leakage. 

As a result of low temperature GN2 flowing through the specimen 
while cracked, the temperature of the specimen was lowered. 
Under these low temperature conditions severe leakage occurred 
at the valve seat. 

The specimen was disassembled and inspected for damage. 
assembled specimen is shown in figure 4-3. 
slightly scored as shown in figure 4-4. 
apparent. 

The dis- 
The valve seat was 

No other damage was 

The specimen was reassembled and adjusted and a second functional 
test was performed. The results of the second functional test 
were the same as those of the first. 

Testing was suspended and the specimen was returned to the vendor 
for repairs. The vendor returned the repaired specimen and test- 
ing was continued. 

The specimen was slowly pressurized with G% at room ambient 
temperature to 950 psig. 
minutes a d  the specimen was checked for internal leakage. No 
leakage occurred. 

This pressure was maintained for five 

The specimen was pressurized with G% at -320OF. The pressure 
was slowly increased until cracking occurred. The pressure at 
which the test specimen cracked was below the specified cracking 
pressure of 1050 psig. 

The test specimen inlet pressure was decreased until reseating 
occurred. Reseating pressure was below the specified minimum 
of 893 psig. 
raise the reseat pressure. 
because the blowdown adjustment was pre-set for maximum reseat 
pressure. 

The blowdown adjustment was reset in an attempt to 
However, this could not be accomplished 

As the temperature of the test specimen was lowered by the flow 
of low temperature GN2, severe internal leakage occurred. 

Testing was discontinued at this point. 
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4.4 

. 
TEST DATA 

Functional test data are presented in tables 4-2, 4-3, and 4-4. 
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Table 4-1. Functional Test Equipment L i s t  

- 
; em 
\Jo. 

1 

2 

3 

4 

5 

. 6  

7 

8 

9 

10 

11 

12 

13 

1.4 

It em 

'est  Specimen 

;N2 Source 

'res sure Gage 

land Valve 

7 i l t e r  

'ressure Gage 

Pres sure Regulat c 

Pressure Gage 

Hand Valve 

Heat Exchanger 

Hand Valve 

Pressure Gage 

Accumulator 

Temperature Gage 

Manufacturer 

mderson-Greenwoo 
:o . 

Ls h c ro  f t 

hmbination Pump 
:o . 
4icroporous Media 
Cnc. 

4s hc ro f t 

Grove 

i e i s e  

Robbins 

CCSD 

Control Component 

Heise 

C CSD 

West Instrument 1 

Model/ 
a r t  No. 

8lS88-6 
Special  

1850 

NA 

.813F-2D: 

NA 

JH-408-N 

1-35832 

NA 

NA 

ES 608- 
TP 

3-35836 

NA 

. NA 

S e r i a l  
No. 

26678 

NA 

NA 

NA 

NA 

RA-5223 

200595 

NA 

NA 

NA 

!OO 59 5 -b 

NA 

3TN 95- 
1513-B 

Remarks 

3 500-psig 

3 t o  5000-psi 
-9 .5% FS 
Cal date 
1-20-67 

1/2-inch 

0 t o  5000-psi 
9 . 5 %  FS 
Cal date  
1-20-67 

0 t o  3500-psi 
5.1% FS 
Cal date  
1-20 -67 

l/k-inch 

1/2-inc h 

o t o  3000-psi 
5.1% FS 
Cal date 
1-20-67 

5-gallon 

+20% - accuracy 
Cal date  
10 -3 1-66 
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- 
It em 
No. 

15 

16 

Table 4-1. Funct ional  Test Equipment L i s t  (Continued) 

It em 

Hand Valve 

d a t e r  Container NA 

~~~ ~ 

Ser ia l  
No. 

NA 

NA 

~ ~~ 

Remarks 

l/k-inc h 

4-5 



Table 4-2. I n i t i a l  Functional Test Data 

Cracking Pressure (psig) 

Leakage a t  Room Temperature None I I 

Reseat Pressure (psig)  

I Cracking Pressure (psig)  I Reseat Pressure (ps ig)  1 

1025 

I I 1015 970 I 

980 

I 1010 100 5 

~~ 

Leakage After Chi l l  Down Severe I 

Table 4-3. Functional Test Data Following Disassembly and Inspection 

~ 

Leakage a t  Room Temperature I None 1 

1030 I 985 I 
Leakage After Chi l l  Down Severe 1 .. 



I; 
Cracking Pressure ( p s i g )  

Table 4-4. Funct ional  Test Data Following Vendor Repairs 

Reseat Pressure (ps ig )  

Leakage a t  Room Temperature 1 None J 

1 Leakage Af te r  C h i l l  Down I Severe 1 

4-7 
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Figure  4-2. Functional Test Setup 
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Figure k-4 .  Scored Valve Seat 
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